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ABSTRACT 
This paper describes the results of a study designed to understand 
the components contributing to a participant's assessment of 
threatening situations in a competitive First Person Shooter (FPS) 
game Quake III: Arena. The analysis process described compares 
theoretical, questionnaire based data with that of actual game play 
footage and identifies how skill and experience can affect a 
player's ability to accurately assess threat. This research also 
identifies relationships between variables contributing to a 
participant's threat assessment process which are not usually 
acknowledged in game AI design. A suggestion for integrating 
player-like threat based decision making processes is proposed. 
Categories and Subject Descriptors 
K.8.0 [Personal Computing]: General – Games  
General Terms 
Measurement, Design, Experimentation, Human Factors, Theory 
Keywords 
Player Modeling, AI, Bots, First Person Shooter, Threat 
1. INTRODUCTION 
Artificial Intelligence (AI) has provided interesting challenges and 
opponents to players of video games for many years. Perhaps 
most prominently is the introduction and improvements to bot1 AI 
designed to compete against or fill in for actual human players. 
Bot AI is found to exist in certain First Person Shooter (FPS) 
games, particularly those with a strong multiplayer focus. The 
source code from games such as these has allowed for further 
research and development into more interesting bot AI, usually to 
increase the bot's efficiency or create more realistic behavior.  
Players of FPS games have often expressed their desire for more 
believable, player-like opponents [1][2]. This desire usually 
comes from the challenge and tactics that other human players 
provide. The unpredictability of the game world and the player’s 
natural response to it is something that bot AI can lack. To build 
better bots for increased player enjoyment, it is necessary to 
                                                                
1 Bot - computer controlled player or opponent 
understand how humans play and some of the varying and 
dynamic relationships that affect our judgment during competitive 
gameplay.  
The research proposed in this paper suggests the inclusion of the 
psychological player phenomenon described here as 'threat 
assessment'. A human player's natural ability to assess the 
variables contributing to a threatening situation in reality is 
something that is inherently possible while playing video games 
as well. Analysing how theoretical and in-game threatening 
situations are interpreted, as well as observing the relationships 
between contributing game variables, will allow for a model of 
player-like threat based decision making to be formed. 
2. BACKGROUND 
The desire for more believable and human-like bot AI opponents 
in games is a research problem that has been undertaken by many 
researchers for the last 15 years. One of the first and most widely 
known projects is Soar bot, a Quake II bot which explores its 
environment and attempts to anticipate opponent actions [5]. 
Competitions such as the annual 2K BotPrize now exist to 
examine this research domain [8], assessing the humanness level 
of bots designed for the game Unreal Tournament 2004 in a 
Turing Test fashion. Within this context, one team achieved a 
>50% humanness level with a UT^2 bot that used evolutionary 
algorithms to evolve the bot behaviour to be similar to the 
mechanical limitations of human players [7].  
The focus on resource collection, staying alive and appropriate 
use of weaponry is also being found to be of benefit in game AI 
research. In the work by [3], an investigation into the bot play 
styles of survival, killing efficiency and a combination of both 
was undertaken. Bots that were evolved to have longer lifespans 
(Survival and Combination) were found to generally outperform 
the default bots in Unreal Tournament 2004 in all categories of 
lifespan, number of kills and items collected. The research by 
Hartley is similar, the use of reinforcement learning has been 
applied to game AI to determine which tactics are most viable for 
use in various situations [4]. These tactics are based on 
behaviours that human players perform at various states of the 
game Unreal Tournament. The appropriate use of these tactics was 
viewed to result in more unpredictable and challenging bot 
behaviour.  
This type of play style can typically be associated with expert 
human players of FPS games and something criticized as typically 
lacking in bots by players [1]. While claims against most FPS 
game bots were viewed to be either challenging or not challenging 
enough, some consensus was discovered regarding 'sub-human' 
behaviour of bots. Similar player comments have been identified 
in user studies directly linked to our research [2]. With regards to 
threat assessment, research involving the survival horror genre has 
described some of the psychological and emotional responses 
players exhibit in threatening situations [6]. Warning systems 
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affect how players make threat assessments and knowledge of 
impending disasters such as pain, injury or death drive our 
eventual decisions. 
3. METHOD 
In a recent study, thirty-two participants were required to play 
Quake III: Arena for 4 matches against various opponent types, 
either other participants or bots. They were also required to fill in 
a questionnaire which captured demographic information relating 
to FPS experience. A component of this questionnaire explored 
the psychological player phenomenon described in this paper as 
'threat assessment'. Participants were provided with theoretically 
described situations and a range of player conditions associated 
with the situations (see Table 1). Participants were required to rate 
from 1 to 5 how threatening they felt the situation was, 1 being 
low and 5 being high. They were also asked to comment on what 
their actions would be in the situation.  
Table 1. Questionnaire scenarios and conditions 
Scenario 1: Engaging a healthy opponent (100 health) who 
has a rocket launcher 
Condition  
1. 100 health with a rocket launcher 
2. 100 health with a machine gun 
3. 15 health with a rocket launcher 
4. 15 health with a machine gun 
Scenario 2: Engaging an unhealthy opponent (15 health) 
who has a machine gun 
Condition 
1. 100 health with a rocket launcher 
2. 100 health with a machine gun 
3. 15 health with a rocket launcher 
4. 15 health with a machine gun 
Scenario 3: Engaging a moderately healthy (50 health) 
opponent who has a rail gun at long range in an open area 
Condition 
1. 100 health with a machine gun 
2. 100 health with a rocket launcher 
3. 100 health with a rail gun 
4. 15 health with a rail gun 
5. 15 health with a shotgun 
These situations and conditions were conceptualised by two 
expert players of the game. These experts provided a threat range 
estimate that indicates the expected level of threat a player should 
experience in each situation (Table 2). It should be noted that 
certain scenario and condition combinations have an intentionally 
wide expected range of threat, as more intricate variables such as 
distance are not detailed precisely. Participant games were also 
recorded using Quake III's inbuilt demo recording feature. Eight 
of these demo recordings were analysed using a time and event 
sampling technique as part of the threat analysis process to see 
how well participants’ in-game response mapped to the theoretical 
response contained in the questionnaire. 
4. RESULTS 
Table 2 shows the results from the questionnaire's scenario and 
condition data. It also shows the expected threat rating as defined 
by the expert players. The expected threat rating range mapped 
quite closely to the average threat ratings of the participants. The 
only exception was the first scenario and condition which 
averaged at 3.06, slightly higher than the expected threat range. 
Comments made by participants on how they would respond in 
these situations were of a very similar nature across the scenarios. 
Participants suggested behaviours such as fleeing, dodging, or 
committing to engagements depending on how high their threat 
ratings were. From this data it appears that there is a general 
consensus among players as to what constitutes a threatening 
situation in Quake III: Arena. 
Table 2. Theoretical scenario threat results 
 Condition Expected Threat 
Range 
Average 
Scenario 1 
1 1 to 3 3.06 
2 2 to 4 3.47 
3 4 to 5 4.31 
4 4 to 5 4.53 
Scenario 2 
1 1 to 2 1.66 
2 1 to 3 1.66 
3 2 to 4 3.25 
4 3 to 5 3.66 
Scenario 3 
1 2 to 4 3.59 
2 3 to 5 3.38 
3 1 to 3 2.81 
4 3 to 5 4.25 
5 4 to 5 4.69 
 
The demo recordings showed a different story. With the aided 
analysis of an expert player, participants actual game play data 
was examined for noticeable responses to threatening situations. 
Participants were found to vary significantly on how frequently 
they would perform expected threat-based behaviours. While 
some participants’ behaviours were as they had theorized in 
questionnaire responses, others did not perform the activities they 
had suggested when dealing with situations similar to those 
detailed in the questionnaire. Example video observations of two 
participants are recorded in Table 3. 
Table 3. Video observations sample 
Participant ID: 20 Game Number: 4 
Time: 
3:58 
Participant reaches critically low health and 
directly retreats from an engagement, even with 
superior firepower. Approaches health and armor 
immediately. 
Threat Description: Very High 
Related Behaviours: 
Fleeing (very low hp, proximity), 
Response to enemy player. 
 
Participant ID: 28 Game Number: 2 
Time: 
3:30 
Participant becomes critically injured from 
opponent's rocket, but continues engaging 
opponent. Gets killed. Appears to have 
difficulty aiming. 
Threat Description: Very High 
Related Behaviours: Unchanged - continues engaging 
 
A noticeable divide was apparent; two of the analysed videos 
demonstrated, on most occasions, behavior that was consistent 
with expected threat based decisions and two analysed videos did 
not. While behavior was generally consistent within the remaining 
four videos, there were some examples of unexpected behavior. 
Our analysis found that participants who appeared to be more 
skillful and successful at the game were those who followed the 
theoretical responses more closely. They also usually achieved 
higher scores by the end of each game. Conversely, participants 
who behaved in a way that was dissimilar to how they described 
their response to threat on the questionnaire, were observed to be 
less skillful and resourceful at the game (e.g. consistently low on 
health and armor, running out of ammunition, frequent deaths). 
They were also were less successful than those who made more 
frequent and logical assessments of threat. Additionally, 
participants who were observed to be acting upon their threat 
assessments more in line with expectations had higher recorded 
levels of FPS experience as recorded through demographic data 
that showed greater number of hours played weekly, and a larger 
list of FPS games played.   
More skilled and experienced players also seemed to favour more 
survival-based behaviours, preferring to flee more readily when 
variables such as health, armour and ammunition was low. A 
relationship was observed between skilled players and their 
weapon usage based on distance from opponents. Situations were 
observed where a participant's reaction to a situation was not 
wholly based on how close they were to dying. Skillful and 
experienced participants were frequently observed fleeing from 
opponents in situations where they were healthy. Analysis showed 
that this behavior was tied to the features of weapon the 
participant was using in relation to the opponent's weapon. 
Considerations of distance also appeared to come into play. For 
example, one participant was observed fleeing when facing an 
opponent who was out in the open, at long range and who had a 
railgun. The participant had a less suitable weapon for this 
situation. For experienced players, threat assessment appears 
based not only on the condition of the player character in terms of 
health, armour and ammunition, but on a nuanced analysis of 
weapon capability with respect to the opponent.  
5. DISCUSSION AND CONCLUSION 
The difference between the questionnaire's theoretical data and 
that observed in actual participant game play brings to attention 
some interesting data that might be used in the development of 
new Bot AI. While participants, theoretically, seemed to have an 
innate, universal view on what a threatening situation in Quake 
III: Arena is, in practice the results vary. This variance appeared 
to be closely tied to the participant's skill and experience with 
both the game genre and the game itself. More highly skilled and 
experienced players appeared to act more conservatively, 
favouring survival-based behaviours such as fleeing and actively 
picking up resources. 
In looking to model how human players respond to threat, it is 
clear that certain patterns of behavior can be followed. These have 
been reflected in the responses to theoretical threat scenarios and 
in the practical in-game responses of a majority of players. 
Variables such as health, armour and ammunition are pivotal in a 
player’s assessment of his/her own vulnerability in given 
situations.  
However, our research also indicates that nuanced interactions 
need to be considered. For example, it’s clear that human players 
are not always predictable in their responses, for inexperienced 
players there was a level of aggression that led to unexpected 
engagement, and for experienced players conservative behavior 
emerged in certain situations. It would be valuable to include in 
any model of threat developed for Bot AI a mechanism for 
ensuring that while the Bot would largely respond to threat as 
expected, it would randomly respond either conservatively or with 
little regard for preserving its own life. It would also adjust its 
behavior based on the experience of opponents faced. Against 
more experienced players, there would be a greater likelihood of 
bots preferring more survival-based behaviours, similar to those 
performed by more skilled and experienced players [3][4]. 
A model of Bot AI should consider variables related not just to 
itself, but also those of the opponent. For example, threat 
assessment based on the weapon used by an opponent and his/her 
distance away appears important. Certain situations in game could 
be described as threatening for players even though nothing has 
occurred. Such threat assessments can be described as preemptive 
evaluations and Bot behavior might be designed to ensure future 
success rather than an immediate outcome.  
It is necessary to acknowledge that the model proposed aims to 
introduce threat assessment at a generalized level and doesn’t 
necessarily take into account the behaviors of all human players. 
However, the model does respond to general patterns of response 
and introduces some of the nuanced interactions observed in our 
study. Future work will involve the implementation and 
evaluation of this model of Bot AI to determine the extent to 
which it impacts on player enjoyment. 
6. REFERENCES 
[1] Clarke, D. and Duimering, P.R. 2006. How computer 
gamers experience the game situation: a behavioral 
study. Computers in Entertainment. 4, 3 (2006), 6. 
[2] Conroy, D. et al. 2012. Spotting the Difference: 
Identifying Player Opponent Preferences in FPS Games. 
Entertainment Computing - ICEC 2012 SE - 10. M. 
Herrlich et al., eds. Springer Berlin Heidelberg. 114–121. 
[3] Esparcia-Alcazar, A. et al. 2010. Controlling bots in a 
First Person Shooter game using genetic algorithms. 
Evolutionary Computation (CEC), 2010 IEEE Congress 
on (2010), 1–8. 
[4] Hartley, T.P. and Mehdi, Q.H. 2011. In-game tactic 
adaptation for interactive computer games. 2011 16th 
International Conference on Computer Games 
(CGAMES). (Jul. 2011), 41–49. 
[5] Laird, J.E. 2001. It knows what you’re going to do: 
adding anticipation to a Quakebot. Proceedings of the 
fifth international conference on Autonomous agents 
(New York, NY, USA, 2001), 385–392. 
[6] Perron, B. 2004. Sign of a threat: The effects of warning 
systems in survival horror games. COSIGN 2004 
Proceedings. September (2004). 
[7] Schrum, J. et al. 2012. Human-Like Combat Behaviour 
via Multiobjective Neuroevolution. Believable Bots SE - 
5. P. Hingston, ed. Springer Berlin Heidelberg. 119–150. 
[8] The 2k BotPrize: Can computers play like people?: 2012. 
http://botprize.org/.  
